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j (57) Abstract 

This invention is a ureteral stent (10) of a small tubular size, e.g., 6 French, constructed to be used with a guidewire, and including 
! an enlarged entry end (20) and a dissolvable tip member (28) of satisfactory strength and dimension to be secured in the enlarged entry 
j end of the tube. Stents according to the invention incorporate a dissolvable tip of sufficiendy large size that the dissolvalble tip member 
! can be reliably manufactured and secured to the stent body. The invention also includes medical devices with infortiomational markings 
j (21) formed by application of laser radiation. 
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URETERAL STENTS, DRAINAGE TUBES AND THE LIKE 

Field of the Invention 
This invention relates to ureteral drainage 
5 stents. It also has potential application to other cases 
where it may be important to simultaneously realize small 
catheter size, special end tip characteristics and 
ability to pass over a relatively large guidewire. The 
invention also relates to marking medical articles. 
10 Background of the Invention 

When a patient has an obstruction of the ureter, 
it is common to relieve the obstruction with a ureteral 
stent to enable urine to pass from the kidney to the 
bladder. Typically, the stent extends from the kidney to 
15 the bladder. In some cases, the stent has a retention 
configuration, such as a pigtail, at its ends in the 
kidney and the bladder. 

A common case of ureteral obstruction is the 
ureteral stone, while cancerous tumor or a feature of the 
20 anatomy that allows ureter kinking can also produce 
ureteral obstruction. 

Another occasion for use of a ureteral stent is 
after lithotripsy has been performed to break up a stone. 
A stent may be placed to allow fragments of stone to pass 
25 from the body and enable the ureter to heal. 

Ureteral stents may be introduced to the body 
either percutaneously in an antigrade fashion, using, for 
example, an adaptation of the Seldinger technique, or 
cystoscopically in a retrograde fashion. The stents 
30 positioned in the bladder through a cystoscope are passed 
into the ureter using direct vision through the endoscope 
positioned in the bladder. For thus placing the stent 
there are two common methods. One is the so-called over- 
the-wire placement method. A guidewire of sufficient 
35 stiffness and maneuverability is inserted into the ureter 
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It is preferable for the hospital to be able to 
stock one stent unit to be used in both retrograde 
placement techniques as it involves less inventory cost. 
Also a dual-use stent allows the physician to have both 
5 options when he opens the package. It is therefore 

highly desirable that a single stent be capable of both 
types of placement and capable of using a guidewire as 
large as the common 0.038 inch guidewire. 

It is likewise desirable for a stent to carry 
10 markings of its identity so that, for instance, a 

physician, when withdrawing a used stent, can determine 
e.g. its length, French size and style, to be able to 
assuredly select a replacement stent of identical 
character. 

15 Furthermore, it has been found that by using a 

hydrophilic, dissolving tip on the end of a ureteral 
stent, significant advantages can be obtained, as are 
disclosed in U.S. Patent No. 5,049,138, which is hereby 
incorporated by reference. In this case two very 

20 dissimilar materials are employed with two different 

desirable attributes. The dissolvable tip is very rigid 
and hydrophilic (lubricious) which both assist in non- 
traumatic placement. The body of the catheter to reside 
in the ureter is very soft and pliable for patient 

25 comfort and for avoidance of trauma over the duration of 
its residence in the ureter. By being dissolvable, the 
hydrophilic entry tip disappears after it has been useful 
in the placement of the softer material in the ureter. 
The dissolution of the tip provides a larger passage for 

30 improved drainage. 

In respect of long-term patient comfort, 
peristaltic action of the ureter constantly occurs, in 
normal function. This produces forces and sensations 
associated with attempted expulsion of the stent. To 

35 diminish these tendencies and improve patient tolerance, 
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Stents according to the invention incorporate a 
tip of sufficiently large size that the tip can be 
reliably manufactured and secured to the stent body. 

In preferred embodiments, the dissolvable tip is 
5 polyvinyl alcohol containing glycerin as a plasticizer. 
Such a material is high in viscosity and very difficult 
to mold. The present invention enables meeting the wall 
thickness constraints for moldability and strength while 
accommodating a through-hole that enables passage of the 

10 .038 inch wire. In this way a sufficient tubular wall 
thickness in the connection region, e.g., .008 or .010 
inch, can be achieved to enable the entry tip member to 
be reliably molded and secured in a pre-enlarged end of a 
6 French catheter of conventional soft material. 

15 in preferred embodiments the stent is constructed 

by forming an enlarged end on a soft stent tube, 
inserting a connector shank of the separately formed tip 
member, and forming the tube material about the shank. 
Preferably thermo-f orming of the tube material is 

20 employed for both preforming and post-insertion tasks. 

While the invention has been occasioned by the 
need for an improved small diameter (e.g. 6 French), 
over-the-conventional-wire (e.g. .038 inch) ureteral 
stent having a dissolvable tip, it is realized that the 

25 present invention has broader potential applicability for 
realizing two part stents and catheter constructions 
having severe size constraints in which the entry tip can 
provide desirable properties different from the main body 
of the stent or tube. 

30 Brief Description of the Drawing 

Fig. 1 is a view of the preferred ureteral stent 

according to the invention; 

Fig. la is another view of the stent (rotated 90° 

out of the page) in Fig. 1; and 
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medial line 19 down the spine of the stent, which is used 
to orient the pigtails. These and other markings 21, 
e.g, size and manufacturer, may be made by laser scribing 
techniques, which are discussed in more detail below, 
5 The dissolving tip placed in the kidney pigtail end of 
the stent is made of a thermo-plastic material, e.g., 
polyvinyl alcohol plasticized with glycerin, formed by 
injection molding, see the above referenced patent for 
details. 

10 In manufacture, the end of the 6 French tubing is 

preformed to accept the tip member by heating a teflon 
mandrel and pushing it the required distance into the end 
of the tube, thereby causing the polymer of the tubing to 
flow and stretch to a larger size in this localized tube 

15 region. The tube is then allowed to cool and the mandrel 
is removed, with the tube end holding its enlarged 
diameter. The shank 2 6 of the tip member 20 is then 
inserted with an interference fit into the end of the 
tubing, while a .041 inch diameter wire mandrel is 

20 maintained in the bore of the affected region, i.e. in 
the tip of the stent lumen and the tip member. The 
united region of the tip member and the stent are then 
inserted into a heated mold to displace the thermo- 
plastic material of the stent body into tighter 

25 engagement around the barbs of the tip member. The part 
is then cooled, and removed from the mold and the wire 
mandrel is removed from the stent, allowing the preformed 
pigtail to reform to its preset shape. The length of the 
enlarged region of the stent tubular body 11 is 

30 approximately 5 millimeters. 

In more detail, the final molding procedure is 
accomplished with a mold formed by an aluminum block in 
which a hole has been drilled, sized appropriately for 
the outer final diameter of the enlarged tip portion. 

35 That mold has a tapered lead-in to facilitate placement 
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addition enhancing patient comfort by leaving a small 
stent in place. During placement, because of its 
hydrophilic nature, and associated lubricity in the 
presence of urine, the tip is found to slide smoothly 
5 through the ureter without causing trauma, despite its 
enlarged size. Still the main body of the stent, as 
mentioned, is of the preferred small size, 6 French, of 
very soft, patient-comfortable material. 

In the case of over-the-wire retrograde placement 

10 of the stent over the .038 inch wire guide, in the usual 
way the wire is put up through the ureter, past the 
obstruction, and then the stent is passed over the wire 
and pushed from its trailing end past the obstruction 
with a rigid push catheter or piece of tubing. The rigid 

15 and hydrophilic tip tracks nicely over the guidewire. 
Once the stent is in place, the wire is removed and the 
pigtails are allowed to reform in both the kidney and the 
bladder to retain the stent in place for its useful life. 
The dissolving mechanism of the tip material is strongly 

20 activated within minutes after placement and totally 

dissolves within two hours, just prior to the anesthesia 
from the procedure wearing off. By the time the 
anesthesia wears off only a very soft biocompatible 
polymer tube of the appropriate small size for comfort is 

2 5 left in place, and remains there during the time 

required. In addition, the stent retains an enlarged 
entry region in the place where the dissolving tip 
material previously resided. This enlarged entry can 
facilitate entry of stone fragments or debris that may be 

3 0 left from the procedure to assist in their capture and 

excretion. The enlarged end also will facilitate greater 
flow during the useful life of the stent. The relatively 
large diameter of the tube end is of no detriment to the 
patient because it lies within the confines of the 
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Furthermore, a primary advantage of this invention 
is the enablement of placement over the physician- 
preferred wire size to reduce the risk of ureteral 
perforation. For instance, when being pushed past an 
5 obstruction, in the absence of a wire, the stent tends to 
veer off course and the soft spongy ureteral tissue can 
be punctured easily. By use of the guidewire, the 
present device will track more accurately around the 
obstruction and through the ureter without such risk of 

10 perforation. Indeed even if use of this product were 
restricted to the over-the-wire mode of introduction, it 
would have the virtues of the hydrophilic nature of the 
tip and the attendant ease of placement while achieving a 
small size of soft stent material, with eventual 

15 disappearance of the tip to enhance drainage capability. 

In regard to a preferred specific embodiment it is 
preferable that the nominal bore of the tube and the tip 
member be the same, of the order of about .044 inch for 
passing an .038 inch wire. To facilitate placement over 

20 that wire one needs such a degree of clearance between 
the wire and the actual stent itself. In manufacture, 
the two mating parts will achieve an .044 inch dimension 
in the large majority of cases. The tolerance direction 
for the preferred .004 inch tolerance for the bore of the 

25 tip member is in the smaller direction to ensure good 

trackablility of the tip member on the wire and to ensure 
that the wall thickness of the shank is sufficient for 
manufacturability (mold filling) and strength. Because 
of its hydrophilic nature a close-fitting tip member will 

3 0 not drag excessively on the wire, i.e. not as much as a 
hydrophobic material might. Also, since the length of 
such close tolerance extends approximately only one 
centimeter, much less than the total length of the 
product itself, little drag is experienced due to closer 

3 5 fitting of the tip. 
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channel of an endoscope. The endoscope enables the 
doctor to visualize the stent and its placement. 
Although rigid endoscopes are commonly employed for stent 
placement, increasingly in practice, smaller scopes with 
5 smaller working channels are preferred because they can 
be passed further up the ureter for diagnosis. The 
ability to employ a smaller stent assists in the choice 
of a smaller endoscope with smaller working channel. The 
lubricity and relative short length of the relatively 

10 large tip member of the present catheter helps it pass 
through the relatively small channel. 

The stent may be part of a kit, which also 
includes the positioning or pushing catheter, and a 
guidewire, preferably of .038 inch diameter. Wires of 

15 varying stiffness, from rather flexible to super stiff, 
may be used. For example, a .038 inch, stiff wire with a 
3 cm flexible tip may be provided. The wire may be a 
.038 inch Glidewire® (Boston Scientific Corporation, 
Watertown, MA) , which is hydrophilically coated. The 

20 wire may be a .038 inch Lubrigide® wire (Boston 

Scientific Corporation, Watertown, MA) , a stainless steel 
wire with 3 cm flexible tip and also including a 
hydrophilic coating. A 5 French ureteral catheter may 
also be included as part of the kit. The ureteral 

25 catheter is a straight piece of tubing 70 cm long, having 
inch graduations every centimeter to 50 cm and an 
adjustable luer-lock hub. The catheter is used by the 
doctor to evaluate and access the ureter prior to stent 
placement. The wire is placed in the ureter, followed by 

3 0 the ureteral catheter, which is used to diagnose the 

tract by injecting contrast materials that indicate the 
location of obstruction. 

(We note that in certain circumstances the entry 
end of a ureteral catheter may likewise be provided with 

35 a separately fabricated, entry-facilitating end tip 
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additive, preferably bismuth subcarbonate (3 0% by 
weight). In another embodiment, the polymer is Of lex 1 *, 
which includes bismuth oxychloride (30% by weight) and 
colorants as additives (Concept Polymers, Clearwater, 
5 FL) . The markings are visible because they are of a 
different color, usually dark charred color, than the 
tube material. The markings are also relieved into the 
surface of the tube. The marked tube is free of toxic 
byproducts and compatible for use within the body. 

10 While the laser burns, oxidizes or otherwise 

removes the tubing polymer, in some cases, additives 
within the polymer matrix enhance the marking effect. 
For example, PVA without additive is clear and is not 
effectively marked by the laser, while EVA with the above 

15 noted radiopacity enhancing additive is white and is 
found to be effectively marked by the laser described 
above. Other laser and polymer combinations may be used 
with other selected additives to enhance the marking 
effect. For example, C-flex with the oxychloride 

20 additive noted above can also be marked with a C0 2 laser. 

Marking the stent in this manner is particularly 
useful since introduction of another material, such as an 
ink, is avoided. Further, the markings are retained even 
after the stent has been within the body for an extended 

25 period of time, for example the maximum useful life of 
typically six to eight weeks. On removal of the stent, 
the doctor can easily determine the size and length of 
the stent, and its manufacturer, for selecting and 
restenting the patient, without remeasuring the length of 

30 the ureter by fluoroscopy. 

These and other embodiments can be constructed 
within the spirit and scope of the following claims. 
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into a restricted body lumen in which a surface of said 
end portion is comprised of material that in use has low 
frictional resistance to sliding. 

3. The ureteral stent or the like of claim 1 in 
5 which said hydrophilic material comprises polyvinyl 

alcohol and glycerine. 

4. The ureteral stent or the like of claim 1 in 
the form of a tube constructed to be inserted endwise 
into a restricted body lumen and the end portion of said 

10 tip member is comprised of material more rigid than the 
material of said main body of said tube, 

5. The ureteral stent or the like of claim 1 
wherein said tip member is sized to enable passage of a 
guidewire of outer diameter up to and including 0.038 

15 inch. 

6. The ureteral stent or the like of claim 1, 
wherein the main catheter body is formed of thermo- 
plastic material and the distal end portion of the main 
catheter body is thermo-f ormed about retention formations 

20 on said connector shank. 

7. The ureteral stent or the like of claim 1 in 
the form of a perforated drainage catheter. 



8. The ureteral stent or the like of claim 1 
having retention formations for engagement in the bladder 

2 5 and kidney and a length matching the ureteral distance 
between those organs. 

9. In a ureteral stent or the like comprising 
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10. The ureteral stent or the like of claim 9 
wherein said polymer includes an additive that enhances 
marking on exposure to radiation. 

11. A method of forming a stent comprising 

5 providing a tube of nominal dimension having an enlarged 
end, providing a preformed member having a lubricous 
outer surface and a connector shank, inserting the 
connector shank into the enlarged end of the tube and 
forming the material of the enlarged end around said 
10 connector shank in tight, retaining engagement. 

12. The method of claim 11 wherein said tube is 
comprised of thermo-plastic material and after inserting 
said connector shank into said enlarged end of said tube, 
thermo-f orming the material of said enlarged end of said 

15 tube smoothly into intimate engagement with said 
connector shank. 

13. A medical kit for ureteral drainage, 
comprising: 

a medical tube constructed as described in claim 

20 1, 

a guidewire of selected flexibility sized to pass 
through said medical tube, and 

a pusher catheter, for locating said medical tube 
in the ureter by pushing said article over said 
25 guidewire. 

14. The kit of claim 13 wherein said guidewire is 
0.038 inch. 

15. The kit of claim 13 further including a 
ureteral catheter used for initial evaluation of the 

3 0 ureter. 
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Box No. VI PRJORJTY CLAIM 



Further priority daims ire indicated in the Supplemental Box [ | 



The priority of the following earlier applications) is hereby claimed: 



Country 
(in which, or for which, the 
oppitcottoh was filed) 



item ( i ) 



US 



Filing Date 
(davtmonth/vearj 



Application No. 



(27.04.93) 
27 April 1993 



Office of filing 
(oniy for regional or 
inter national application} 



08/053,163 



ncm i Z) 



ucm 1 3 1 



Mark the following check-boitf the certified copy of the earlier application is to be issued by the Office which for the purposes of the present intemauonol 
application is the receiving Office (a fee may be required) 1 ^ ^ present international 

□ The receiving Office is hereby requested to prepare and transmit to the International ( 1 ) 
Bureau a certified copy of the earfier application* s) identified above as item(s) : 



Box No. V|| EARLIER SEARCH 



Fill in where a search (international international -type or other) by the International Searching Authority has already been earned out or reouestea and ike 
Au nonn is now requested to base the international search, to the extent possible, an the results l( that earlier search. Identify s^hscTreho^ 
reference to the relevant application (or the translation thereof} or by reference to the search request " ^ - 



Country (or regional Office): 



Date (dayimonthJyeary. 



Number: 



Box No. VIII CHECK LIST 



This international application contains 
the following number of sheets. 



! . request 

2. description 

3. claims 
4 abstract 
5. drawings 

ToUl 



3 sheets 

15 sheets 

5 sheets 

1 sheets 

1 sheets 

25 sheets 



This international application is accompanied by the itemtsi marked below 



1 f~ I separate signed 
1 — I power of attorney 

2 r— I copy of general 
l_| power of attorney 

3 I - 1 statement explaining 
L_J lack of signature 

4 f~~l priority document(s) 

I I identified in Box So. VJ 

as ttem(s): 



5 I ^ I fee calculation sheet 

□ separate indications concerning 
deposited microorganisms 



7 r~ | nucleotide andVor amino acid 
I I sequence listing (diskette) 

8 [x] other (specify 

Transmittal letter 



Figure No. 



of the drawings (if any) should accompany the abstract when it is published 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 

Sext to each signature, mdxeate me name of the person sign*? and tne capacity in which the person signs (if such capacity is not obvious horn reaaint tne request! 

BOSTON SCIENTIFIC CORPORATION 




N. Williams 
^Attorney for Applicant 



1 Date of actual receipt of the purported 
international application: 




2 Drawings 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
tne purported international application 




| | received 


4 Date of timely receipt of the required 
corrections under PCT Article 1 U2) 




[ | not received 


5 International Searching Authority fC . 
specified by the applicant ' I^A / 


1-6 I - — ] Transmittal of search copy delaved 
1 1 J until search fee is paid 





Date of receipt of the record oopv 
by the International Bureau: 



hot International Bureau use only , 



l-onn PCT/RO/101 (last sheet) (July 1993) 



.See botes to tne request farm 



PCT 

DEMAND 



CHAPTER II 



Demand under Article 31 of the Patent Cooperation Treaty: 
Tbe undersigned request* that the internal! nal application specified below be the subject of 
international preliminary examination according to tbe Patent Cooperation Treaty. 



Identification of IPEA 


Date of receipt of DEMAND 


Boi No. I IDENTIFICATION OF T 


"HE INTERNATIONAL APPLICATION 


Applicant 's or agent i file reference 

01194/156W01 


International application No. 

PCT/US94/04526 


International filing date (dty/momth/ymr) 

(26.04.94) 
26 April 1994 


(Earliest) Priority date (ieyi month, vwj 1 

(27.04.93) 
27 April 1993 


Ureteral Stents, Drainage Tubes and the Like 



Boi No. II APPLICANTS 



Name and addreaa: £mih*mmfd\0mid*t*mmm*: for^kfdmm^fdlmfadmmmmm. 

Boston Scientific Corporation 
480 Pleasant Street 
Watertown, Massachusetts 02172 
United States of America 



Fnoik No.: 



State (i.e. cxmmry) of national try: 

US 



Sute (tc 



'>of 



US 



Name and addresa: (Fm*, »m< foil** by g»m mm* f. < W m** fill *<* +*t— - ****** ~ cod* md a( cc~* ) 



SUte (i.e. umMryi of oaoooaliry: 



Sute fiVc commry) of residence: 



Name and a 



7W< 



Sute (i.e. cxmmry) of nationality: 


Sute (i a cm 


mry) of residence: 


11 Further applicant are indicated on a continuation sheet. 


Form PCT/1PEA/401 (f.rit ahoet) (July 19Q3) 




See Notes to the demand form 
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Bos No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is agent | j common representative 

his been appointed earlier and represents the apphcanKs) also for international preliminary examination. 

1~1 ,J hereby jppointed and any earlier appointment of lan) agent* s)/comm on representative is hereby revoked 

| [ ,s ncfeb y appointed, specifically for the procedure before the International Preliminary Examining Aumontv .n 
*— 1 addition to ihe ageni(s)/common representative appointed earlier. 



Namcandadd ress : \fomt b *m*e (olio*** b* rnex name: f<r a /rrai ouu*. full official ica ruiai 
Mr oadrcn must t*a*k paaai cade mi me of co*nr* } 



WILLIAMS, John N . 

Fish & Richardson 

225 Franklin Street 

Boston, Massachusetts 02110 

United States of America 



Tdtpaooe No : 



(617) 542-5070 



Facsimile No.: 

(617) 542-8906 



Tel«pna*f No.: 



□ Mark this check-box where no agent or common representative is/has been appointed and the space above is u«d 
instead to indicate a special address to which correspondence should be sent. 

Box No. IV STATEMENT CONCERNING AMENDMENTS — — - — 
The applicant wishes the International Preliminary Examining Authority 4 

(i) [J to start the international preliminary examination on the basis of the international application as originally Hied 

( i i) | | to take into account the amendments under Article 34 of 

the description (amendments attached) 
1 1 the daims < amendments atuched) 
I 1 the drawings (amendments atuched) 

<••') r™l 10 uke ,mo acoount * nv amendments of the claims under Article 19 filed with the International Bureau (a copy is 
l_J atuched). 

(,v * CD to disrc S*'d *ny amendments of ihe claims made under Article 19 and to consider them as reversed. 

(v) j^J io postpone the sun of the international preliminary examination until the expiration of 20 months from the pnoniy 
dale uniesa thai Authority receives a copy of any amendments made under A/tide 19 or a notice from the applicant 
(hat ha decs not wish to make such amendments I Rule 69. 1(d)) (This check box may be marked only +here the time 
limm under Article 19 has not yet expired.) 



Where no check -box is marked, international preliminary examination will sun on the basis of the international application 
as originally filed or. where a copy of amendmenu to the claims under Artide 19 and/or amendments of the international 
application under Artide 34 are received by the International Preliminary Examining Authonty before it has begun to draw 
up a written opinion or the international preliminary examination report, as so amended. 



Box No. V ELECTION OF STATES 



The following designated Sutes are hereby elected: 
(0 [xj all eligible Sutes (i.e. all designated States bound by Chapter II of the PCT). 

("> the Sutes indicated in the Supplemental Box No V 



Form PCT/1 PEA/401 (second sheet) (July 1993) 



See Nodes to the cum ana inr-\ 
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BoiNo. VI CHECK LIST 



The demand is accompanied by the following document* for the 
purposes of international preliminary examination: 



1 


amendments under Article 34 






description 


sheets 




claims 


sheets 




drawings 


sheets 


2 


letter accompanying amendments 






under Article 34 


sheets 


3. 


copy of amendments under Article 19 


sheets 


4 


copy of statement under Arttde 19 


sheets 


5 


other (specify): 


sheets 



For International Prelioi.nary 


Examining Authority use only 


received 


not received 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


a 


□ 


a 


□ 


a 



The demand is also accompanied by the item* s) marted below: 
l " U separate signed power of attorney 
2 d copy of general power of atlornev 

statement explaining lack of signature 



4 fa I f« calculation sheet 
5 - O other (specify): 



Box No, VII SIGNATURE O F APPLICANT, AGENT OR COMMON REPRESENTATIVE 
NattooKkMgmmrc **cm* ** of *e t^sm *pm t .WaWcaw Um prm* mgm (tf *<M u * < 



•Express Mail -mailing label number 6845398 
Date of Deposit 08 November 1994 




f Deposit 08 November 1994 
I hereby certify that this paper or fee is being deposited with 
the United States Postal Service "Express Mail Post Office to 
Addressee "service under 37 CFR 1.10 on the date indicated abovo 
and is addressed to the Commissioner of Patents and ^Trademarks, 



Washington. D.C. 20231 



missioner of Patents and Trad 



S k 



1. Date of actual 



— — For international Preliminary Examining Authority use only « 
pt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



3. I I The date of receipt of the demand is AFTER the f—l _ 

I— I expraiion ofl9 montha from the priority date. I— J ^« «PP<»am haa been informed accordingly 



For International Bureau use only 



Demand received from I PEA on: 



Form PCT/1PEA/401 (last sheet) (July 1993) 



See Nous to the demand form 
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passes the stent too far up the ureter and needs to pull it 
down or remove it because of complication in the case. 
The additional piece of tubing shown half way down 
the suture is an attachment collar that is attached to 
hold the suture parallel to prevent tangling prior to use. 
When the product is removed from the package, the 
plastic collar is removed and discarded. 

As noted above, the stent that has been described is 
constructed to enable passing through the working 
channel of an endoscope- The endoscope enables the 
doctor to visualize the stent and its placement. Al- 
though rigid endoscopes are commonly employed for 
stent placement, increasingly in practice, smaller scopes 
with smaller working channels are preferred because 
they can be passed further up the ureter for diagnosis. 
The ability to employ a smaller stent assists in the 
choice of a smaller endoscope with smaller working 
channel. The lubricity and relative short length of the 
relatively large tip member of the present catheter helps 
it pass through the relatively small channel. 

The stent may be part of a kit, which also includes the 
positioning or pushing catheter, and a guidewire. pref- 
erably of 0.038 inch diameter. Wires of varying stiffness, 
from rather flexible to super stiff, may be used For 
example, a 0.038 inch, stiff wire with a 3 cm flexible up 
may be provided. The wire may be a 0.038 inch 
Glidewire® (Boston Scientific Corporation, Water- 
town Mass.). which is hydrophilically coated. The wire 
may be a 0.038 inch Lubrigide ® wire (Boston Scien- 
tific Corporation, Watertown, Mass.), a stainless steel 
wire with 3 cm flexible tip and also including a hydro- 
philic coating. A 5 French ureteral catheter may also be 
included as part of the kit. The ureteral catheter is a 
straight piece of tubing 70 cm long, having inch gradua- 
tions every centimeter to 50 cm and an adjustable luer- 35 
lock hub. The catheter is used by the doctor to evaluate 
and access the ureter prior to stent placement. The wire 
is placed in the ureter, followed by the ureteral catheter, 
which is used to diagnose the tract by injecting contrast 
materials that indicate the location of obstruction. 

(We note that in certain circumstances the entry end 
of a ureteral catheter may likewise be provided with a 
separately fabricated, entry-facilitating end tip member 
of slightly enlarged outer diameter to facilitate the con- 
nection, in general manner as described above.) 

In some embodiments, the stent can be used with 
smaller, e.g. 0.025 inch, guidewires, which may be used 
to position an endoscope which accepts a laser fiber in 
one working channel and the guidewire in the other 
working channel. After application of laser energy, the 50 
laser and endoscope are removed from the body over 
the guidewire, leaving the guidewire in the body. The 
stent can then be positioned over the 0.025 guidewire in 
a manner similar to that discussed above. 

As indicated above, the stent includes markings, such 
as marking 15 for locating the stent within the ureter 
and marking 19 down the spine of the stent, which is 
used to orient the pigtail in the desired direction. These 
markings, as well as others that indicate the size, length 
and manufacturer of the stent, can be placed on the stent 
using a laser scribing system. The system (Model 1750 
Universal Laser Systems. Scottsdale. Ariz.) includes a 
ND-Yag (50 watt, pulse rate 39.949 per cm. pulse width 
10 microseconds, pen speed 9 cm/sec) laser and a plot- 
ter-positioner that iocalcs the ,ascr encrgy m accor ' 
dance with a computer program that may be down- 
loaded from, for example, a CAD system, e.g. Auto- 
cad (R) drafting system. The tubing to be used in the 
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stent, prior to forming retention curls or drainage open- 
ings, is placed on the plotter unit using positioning 
grooves and a mandrel that keeps the tube straight. The 
laser scribing unit is then driven by the program to 
laser-write the desired pattern on the tubing. The tubing 
is then removed from the system and cleaned with a 
non-reactive solvent (e.g. freon or alcohol) to remove 
loose residue. In a particular embodiment, the tube 
(wall thickness 0.015-0.030 inch) is formed of Percuflex 
polymer (ethylvinyl acetate (EVA)), with a radiopacity 
enhancing additive, preferably bismuth subcar Donate 
(30% by weight). In another embodiment, the polymer 
is C-flex TM , which includes bismuth oxychJonde (30% 
by weight) and colorants as additives (Concept Poly- 
mers. Clearwater, Fla.). The markings are visible be- 
cause they are of a different color, usually dark charred 
color, than the tube material. The markings are also 
relieved into the surface of the tube. The marked tube is 
free of toxic byproducts and compatible for use within 
the body. 

While the laser burns, oxidizes or otherwise removes 
the tubing polymer, in some cases, additives within the 
polymer matrix enhance the marking effect. For exam- 
ple, PV A without additive is clear and is not effectively 
marked by the laser, while EVA with the above noted 
radiopacity enhancing additive is white and is found to 
be effectively marked by the laser described above. 
Other laser and polymer combinations may be used 
with other selected additives to enhance the marking 
effect. For example, C-flex with the oxychloride addi- 
tive noted above can also be marked with a CO2 laser. 

Marking the stent in this manner is particularly useful 
since introduction of another material, such as an ink, is 
avoided. Further, the markings are retained even after 
the stent has been within the body for an extended 
period of time, for example the maximum useful life of 
typically six to eight weeks. On removal of the stent, the 
doctor can easily determine the size and length of the 
stent, and its manufacturer, for selecting and restenung 
the patient, without remeasuring the length of the ureter 
by fluoroscopy. 

These and other embodiments can be constructed 
within the spirit and scope of the following claims. 
What is claimed is: 

1. In a ureteral stent or the like comprising 
a main catheter body of flexible material having an 
internal bore of diameter closely corresponding to 
the outer diameter of a predetermined guidewire 
with which said main catheter body is constructed 
to be used, the internal surface of said main cathe- 
ter body being exposed to directly engage said 
guidewire. 

and a tip member at the distal end of said main cathe- 
ter body, said tip member comprised of hydrophilic 
material that readily dissolves when contacted 
with body fluids to which said stent is intended to 
be exposed and having a through-bore substantially 
corresponding to the through-bore of said main 
catheter body, 
said tip member having two portions, an end portion 
constructed to serve as the distal end of said stent 
and an integral connector shank portion smaller in 
outer diameter than said end portion and con- 
structed to be securely engaged within a distal end 
portion of the mam catheter body, 
the improvement characterized in that said distal end 
portion of said main catheter body is larger in outer 
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9 10 

. . rtf th - 4. The ureteral stent or the like of claim 1 in which 

diameter than the general outer diameter ot me ^ hydrophUic matenal comprises polyvinyl alcohol 

main catheter body, and glycerine, 

said distal end portion of said main catheter body 5. The ureteral stent or the like of claim 1 in the form 

beine disposed about and secured to the exterior of 5 of a tube constructed to be inserted endwise into a re- 

6 H f • h#M . stncied bodv lumen and the end portion of said tip 

said connector shank portion of said tip member. mcmber 1S compnsed of material more rigid than the 

said construction enabling said mam catheter body mate nal of said main catheter body, 

to be of relatively small outer diameter and of thin 6 The ureteral stent or the like of claim 1 wherein 

wall while securely holding said tip member, and. 10 said tip member is sized to enable passage of a guidewire 

. j . * i - H : n a an of outer diameter up to and including 0.038 inch. 

when said tip member is dissolved, providing an ^ yhe uretera] slenl or lhe like of clail „ 1, wherein 

enlarged entry to said main catheter body for facili- me tube ^ of thermo-plastic material and the distal end 
tating entry of fluid and debris. portion of said main catheter body is thermo-formed 

2 The ureteral stent or the like of claim 1 formed of 15 abouiretention formations on , said connector shank. 

i. i nc urcici** g The ^^j.^ stcnt or uke of claim 1 in the form 

a radiation-sensitive polymeric matenal that has been ^ ^ pcrforated drainagc catheter . 

selectively exposed to radiation to produce mforma- 9 The ureteral stent or tne of claim 1 in the form 

tional markings. of a ureteral stent having retention formations for en- 

3 The ureteral stent or the like of claim 1 in the form 20 gagement in the bladder and kidney and a length match- 
i nc ureteral the ureteral distance between those organs. 

of a tube constructed to be inserted endwise into a re- ^ ^ Qf 2 whercm sajd polvmcr in . 

stricted body lumen in which a surface of said end por- c i u des an additive that enhances marking on exposure 
tion is comprised of material that in use has low fric- to radiation, 
tional resistance to sliding. 25 
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Zeichen/Ref./Ref. 


Anmeldung Nr. /Application No./Demande n\//Patent Nr No /Brevet n\ 

94915415.7- -PCT/US9404526 


An me I der/Ap pi i ca nt/Dem a nd eu r//P ate nti n ha be r/P ro pri eta i re 

BOSTON SCIENTIFIC 


CORPORATION 



1. European patent application No. 94915415.7 has been allotted to 
the above-mentioned international patent application. 

2. FOR ENTRY INTO THE REGIONAL PHASE BEFORE THE EPO the following 
procedural steps must be taken: 

2.1 Within 21 months from the date of filing or (where applicable) 
from the earliest priority date if the EPO acts as DESIGNATED 
OFFICE pursuant to Article 22 PCT: 

a) Filing of a translation of the international application in 
an EPO official language if the International Bureau did not 
publish the application in one of those languages (Art. 22(1) 
PCT and Rule 104b(l)(a) EPC). 

b) Payment of the national basic fee, the designation fee for 
each State designated, (where applicable) the claims fees for 
the eleventh and each subsequent claim and the search fee 
where a supplementary European search report has to be drawn 
up (Rule 104b(l)(b), (c) EPC). 

2.2 Within 31 months from the date of filing or (where applicable) 
from the earliest priority date if the EPO acts as ELECTED 
OFFICE pursuant to Article 39 PCT: 

a) Filing of a translation as under 2.1 a) 

b) Payment of the fees as under 2.1 b) 

c) Filing of the written request for examination and payment 
of the examination fee (Rule 104b(l)(d) EPC) 

d) Payment of the renewal fee "for the third year, if due before 

. .J I ..J"/2 



EPO FORM 1201.1 (01.93) 




02/12/94 



Europaisches Eu.^pean Office europeen 

Patentamt Patent Office des brevets 



the expiration of the 31 month term (Rule 104b(l)(e) EPC) . 

3. The amounts of the fees (equivalents in all currencies) are 
regularly published in the Official Journal of the EPO. 

4. If the translation of the international application in an official 
EPO language is not filed in due time, the international application 
before the EPO is deemed to be withdrawn (Art. 24(l)(iii), Art. 39(2) 
PCT) . 

5. The international search report under Article 18 PCT (or the 
declaration under Article 17(2) a) PCT) was published on 
10.11.94. 

This publication takes the place of the mention of the publication 
of the European search report (Article 157(1) EPC). 

A request for examination, comprising a written request and payment 
of the examination fee, must be filed up to the end of six months 
after the above date. However, in view of Article 22 or 39 PCT 
in conjunction with Rule 104b(l)(d) EPC, the period for filing 
the request for examination does not expire before 21 or 31 months 
respectively from the date of filing (where applicable, the 
earliest priority date). 

If a request for examination is not filed in due time, the 
European patent application is deemed to be withdrawn (Art. 94(3) 
EPC). 

6. Applicants and/or representatives having their address within 

the territory of one of the EPC Contracting States are recommended 
to file EPO Form 1200 (available free of charge from the EPO) 
when entering the regional phase. 

7. Applicants having neither a residence nor their principal place 
of business within the territory of one of the EPC Contracting 
States must be represented by a professional representative whose 
name appears on the EPO list of representatives (Articles 133(2) 
and 134(1) EPC). 
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8. This information letter is addressed by the EPO to the agent, 
if any, having acted for the applicant during the international 
phase of the application. Any future notifications on procedural 
matters will exclusively be addressed to the applicant respectively 
his European representative, if the appointment of the latter 

has been communicated to the EPO in due time. 

9. For further details see the Supplement No. 1 to Official Journal 
No. 12/1992 (Information for PCT applicants concerning time limits 
and procedural steps before the EPO as a designated and as an elected 
Office under the PCT (as at 01 January 1993)). 
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